Background: The aim of this study was to assess the outsourcing situation in Taiwanese hospitals and compares the differences in hospital ownership and in accreditation levels.
in this year's annual Outsourcing Survey, with a total of 4,443 contracts in 2004. Housekeeping contracts increased 8.7 percent to 3,270, while food service contracts increased 7.4 percent to 2,065 [1] . Frost & Sullivan [2] found that the European healthcare IT outsourcing market generated revenues of US$396.4 million in 2005 and estimates they will reach US$697.7 million in 2010. Outsourcing is contracting with another company or person to do a particular function while off-shoring simply means having the outsourced business functions done in another country. Off-shoring is another type of outsourcing. Off-shoring is one situation in which developing countries that are able to adopt standards, processes, and language of developed countries can benefit from the liberalization of the movement of goods and services [3] .
One of the strategic tools healthcare executives used to meet the cost-saving target is outsourcing. Even though outsourcing has many benefits, outsourcing will fail if not managed successfully. Hospital executives must choose outsourcing providers who hold the necessary leadership capabilities. Managing outsourcing requires an understanding of outsourcing strategy, the benefits and risks of outsourcing, the evaluation process, and the methods to managing outsourcing providers. With appropriate management, strategic outsourcing should provide healthcare executives with a viable strategy for controlling costs and maintaining quality patient care [4] [5] [6] . The most outsourced functions in healthcare are information technology (29 percent), finance (20 percent) , and support services (19 percent) [7] . By outsourcing, hospitals can reap the benefits of medical device reprocessing without assuming additional staffing and compliance burdens. Outsourcing enables hospitals to implement a medical device reprocessing program quickly, with no capital investment and minimal effort [8] . Before negotiating any outsourcing transaction, hospital executives should carefully analyze the legal and regulatory implications, which will vary according to the type of services and the vendor involved [9] .
Hodge [10] estimated the average cost savings, after including 2% for the cost of the contracting process, to be around 6-12%. In some cases, lower bids may not mean additional savings for the outsourcer because sometimes the apparent cost of delivering a service may not represent actual cost. For example, savings from low -cost wages may not compensate for the costs incurred from turnover and quality problems that come from an inexperienced, poorly trained, and unstable workforce [11, 12] . apparent cost means the cost can be seen in the income statement for buy the service or goods. Actual cost means the cost other than in the income statement such as buy a poor quality of goods or services will occurs other cost in aftersale service or fix the good.
Young [13] stated that outsourcing resulted in increased staff morale, upgraded capital equipment and improved services [13] . The outsourcing of pathology and dental technical services aimed to increase labor flexibility, thereby decreasing costs. The outsourcing of lawn mowing was simply to reduce costs. However, food services in hospitals were not outsourced because there was a lack of evidence that costs could be reduced.
However, not all of the outsourcing is beneficiary to hospitals. Negative perceptions about the contract management groups of emergency department outsourcing persist among some physicians [14] . Also, the contracting out of the orderly/porter/courier service at Sir Charles Gairdner Hospital in Western Australia shows negative results. The result was poor in terms of cost, quality and externalities [15] . Guy [16] suggested that hospitals should be wary of common myths that can cause them to make missteps in developing clinical service outsourcing.
Contracting out also can be a relatively cost-effective way to cut 13-17% cost of the total prevention budget in Africa [17] . Liu [18] suggested that contracting-out has improved access to services.
Within the health sector and the Human Services Department, the Australian government instructed clinical and non-clinical areas to be market tested through benchmarking services against the private sector, with the possibility of outsourcing. These services included car parking, computing, laundry, engineering, cleaning, catering, medical imaging (radiology), pathology, pharmacy, allied health and general practice. Managers, when they choose between outsourcing, and internal servicing and production, would thus ideally base their decision on economic principles [13] .
The March 2003 severe acute respiratory syndrome (SARS) outbreak from China [19] to Taiwan has had an obvious impact on local hospitals' outsourcing ability [20] . Dr. Su [21] , Director of Center of Disease Control in Taiwan, ordered the shutdown of the outsourcing system due to the rapid transmission of the virus through hospitals by the carelessness of the housekeeping and laundry services during SARS break.
Objectives
This study explored outsourcing in Taiwanese hospitals, comparing the differences between them based on hospital ownership and accreditation level. This paper also assesses the degree of hospital satisfaction with the outsourcing of medical and non-medical items and conduct factor analysis on satisfaction factors.
Methods

Setting
The research samples are from the hospital data from Taiwan's 2005 to 2007 Department of Health qualifying lists of accreditation. According to Taiwan's system, the hospitals were accredited into three levels: medical center, region, and local. Facilities that are categorized as "medial centers" have more than 800 beds and are affiliated with a medical school.
Design
This research combined two kinds of methods: a questionnaire survey and the in-depth interview to CEOs of the two sample hospitals. For in-depth interview, one hospital is not-for-profit and located in central Taiwan, while the other is a public hospital located in Taipei. Two of the hospitals assessed were medical centers with more than 1000 general beds and they were well known on outsourcing in medical items as well as on the non medical items. The in-depth interview were to ask the hospital's situation about outsourcing, and the feeling include what they think about the outsourcing can get benefit to them and the advantage and disadvantage of it. The interview time lasted for continuously four hours. The questionnaires were mailed to all 17 medial centers and all 71 region hospitals, while the 77 local hospitals were chosen by stratified system sampling methods from 382 local hospitals. The sample medical centers have the bed number from 800 to 2500, region hospitals' size normally between 300 beds to 800 beds, and local hospitals are from 20 to 300 beds in Taiwan. The total sample size is 165, with 37 completed questionnaires returned; The returned samples in medical centers were 6/14 = 35.3%, in regional hospitals were 21/71 = 29.5%, and in local hospitals were 10/77 = 12.9%. We prudently analyzed the returning samples and find they were evenly spread across the north, central, and south region of Taiwan; therefore, we believe it can represent the Taiwan hospital system. However, the returned local hospital samples were few, the reason could be: this level of small hospitals always own and operate by physicians and his/her families, therefore, unwilling to fill this kind of academic questionnaire due to lack of manpower.
The returned questionnaires were analyzed with STATIS-TICA ® 7.1 version. The Pearson chi-square, ML chi-square, paired t test, factor analysis and structure equation modeling (SEM) were used to get the statistical results.
Instruments
The full questionnaire was listed on Appendix (see Additional file 1) and the design combined the research of Kirchheimer, Shinkman, Martanegara, and Yigit [1, 7, 22, 23] . The questionnaire used in this study was a semi-structured questionnaire, composed of five parts. The first part consists of the questions regarding the title and reasons to conducting this research. The second part is the hospital accreditation level, such as medical center, regional, or local; total hospital beds; and hospital type, such as public, private, or not-for-profit. The third part is the definition of outsourcing, and inquires whether the hospital outsources at 9 non-clinical items and 10 clinical items which categories revised from Yigit (2007) paper. The fourth part is the satisfaction scores, using Likert 5 scales to evaluate the outsourcing of medical and nonmedical items. The fifth part is the hospital's comments or suggestions.
Validity
Content validity
Content validity of the questionnaire was further confirmed by 3 directors of medical doctor and 2 hospital management specialists. The validity was also verified by several literature reviews on the questionnaire, which include Kirchheimer, Shinkman, Martanegara, and Yigit [1, 7, 22, 23] .
Construct validity
An exploratory factor analysis was conducted on the non medical items and medical items satisfaction scores to further examine the dimensionality of the scale. 
Results
This research conducted the scale's reliability, and underlying dimensionality.
Reliability
Internal consistency reliability
The reliability of the fourth part of the questionnaires showed the Cronbach's α = 0.820. None of the item-tototal correlation for the individual satisfaction items was less than the 0.35 cut-off value [24] .
The results of the second part of the questionnaires showed in Table 1 , in hospital type, the private hospitals are smaller in size and without medical center, while the not-for-profit hospitals are much larger. None of them are considered local hospitals. For hospital level, five of the six medical centers are not-for-profit, and seven of the eleven local hospitals are private.
The results of the third part of the questionnaires are shown in Table 2 . For non-medical items: common and medical waste has the highest percentage (94.6%) of outsourcing. The gift store (75%) and linen (73%) follow that high. The lowest percentage is in utility maintenance (13.5%). The reason that the medical and common waste outsourcing rate is high is because Taiwanese hospitals have limited space, and lack the area to build refuse burning facilities. Similarly, the newer hospitals are not built with laundry facilities because the laborers and machines take up too much space. Outsourcing this service has saved hospitals space and funds. The gift store is also frequently outsourced because it is not one of the hospital's major concerns; therefore, they usually rent the space out or cooperate with chains of retail stores.
For medical items, the highest rate of outsourcing is in the ambulance department (51.4%). A hospital chief of the executive officer (CEO) expressed that night shift and holiday shift ambulances are always contracted out due to the higher cost and the limited human resource concern. The hemodialysis center also has a higher rate of outsourcing (50%) due to there are four giant hemodialysis medical group in Taiwan that hire physicians, nurses, technicians, and purchase discounted hemodialysis filters and supplies. In general, these hemodialysis companies could provide unify and better quality with a reasonable price. However, the other medical items show a much lower percentage of outsourcing rate such as nutrition, pharmacy, and nursing, the outsourcing rate is lower than 3%. This shows that hospitals consider medical items are their core business and very conservative in outsourcing medical items.
The outsourcing results also test whether the hospital type and level are associated with tendency to outsource. The Pearson Chi-square tests and ML Chi-square were performed and recorded on Table 3 . In the hospital type factor, utility maintenance and security guard services are statistically significant at the alpha equals 0.05 level. Both items are assessed from not-for profit hospitals that have higher outsourcing percentage levels than private and public hospitals. In the hospital level factor, two items are significant: the gift store and ambulance service. Between them, ambulance services have a higher outsourcing percentage in the regional hospitals while the gift store per- centages are higher in regional hospitals as well as in medical centers.
The results of the satisfaction scores on the fourth part of the questionnaire are listed on Table 4 . A paired t-test was conducted between medical items and non-medical items. In non-medical items, the higher scores is saving human resource (HR, 3.92) while the service quality (SQ) and saving capital investment (SI) got the lowest score (3.03). In medical items, the speciality performance (SP) and SQ have a higher score (4.16) and saving cost (SC) has the lower score (3.38). The paired t-test between medical and non-medical items shows only the HR has no statistic significance; other items such SP, SQ, SI, adaptability to environment (AE) and total satisfaction (TS), medical items have statistic higher score than non-medical items. Only in the cost saving do the non-medical items have a higher score than the medical items. In general, the medical items have higher scores than the non-medical items. The reason that medical items can surpass the non medical items on satisfaction score is the medical items need more professional training, purchase and maintain medical equipment, and normally the size of the outsourcing companies are much bigger and show their companies' discipline and speciality performance on their job. However, the "saving cost" shows different results, this could be the outsourcing of the non-medical items such as linen and maintenance did pay less to outsourcing companies.
Dimensionality
To examine the dimensionality of the scale, an exploratory factor analysis was conducted on the non medical items and medical items satisfaction scores. Factor analysis results are listed in Table 5 . When subjected to oblique rotation, and combine with the Scree plot of Eigenvalue, the loading provide a three meaningful factor structure on non medical items and two factors on medical items. The interesting point is that the "saving cost" is significant on both factor 1 and factor 2 of non medical items. For non medical items, this study define the first factor is "performance", this means hospitals believe outsourcing have better ability on the performance. The second factor is "finance", this means outsourcing can contribute hospital's finance and also help hospitals to overcome the dramatically changing medical environment, such as the keeping going down reimbursement system of the "individual hospital global budget" of National Health Insurance of Taiwan. The third factor is "human resource", such as the security, linen, and waste treatment, outsourcing have great contribution to hospital's limited human power. For medical items, this study defined the first factor is "operation" since this factor include most of the hospital's operation indices, and second factor could be defined as "satisfaction".
To further exam the factor validity and reliability of the satisfaction model, a confirmative factor analysis (CFA) was conducted using structure equation modeling (SEM) method [25] and the results showed on Figure 1 . To assess adequate fit of the model, Hoyle have recommended several indices the chi square (χ 2 ) test, P value, the goodness-of-fit index (GFI), AGFI, and the root mean square error of approximation (RMSEA) [26] . The P value greater than 0.05, and the values as close as possible to 0.9 are recommended for the GFI and AGFI and the values below 0.08 for the RMSEA are recommended [27, 28] . For non-medical items, the initial model is Figure 1A , the model indicating and acceptable model of it. After several times model modifications include connect the relationship between the three latent variables, the other model on Figure 1B shows an even better result. Therefore, the Figure 1B is our final model and the correlations between two latent variables "performance" and human resource" is significant. For medical items, the Figure 1D model also show a better model fitting than Figure 1D and the correlation between "operation" and "satisfaction" is significant.
Among the 37 effective answers, 12 of which wrote comments about the outsourcing and listed as follows:
1. Advantage of outsourcing for public hospitals:
Full-time-equivalent (FTE) concern: Due to government regulations, public hospitals have limited FTE for each hospital, and outsourcing helps hospitals to get more FTE without hiring workers themselves.
Concerns in outsourcing:
i. Hospitals can easily contract out for restaurants and gift shops, but much consideration is needed for the contracting of vital items such as a multi-detector CT scan.
ii. Hospitals have to set up a system or director to review and monitor the implementation of outsourcing companies, and if they do not comply with the contract, consequences must be made.
iii. Epidemiology concern: During the 2003 outbreak of SARS, outsourcing workers, such as the housekeepers, were the primary media of virus transmission. Their lack of training and carelessness contributed greatly to the perpetuation of the disease.
Disadvantages of outsourcing:
i. When hospitals encounter malpractice or law suits from patients it is not easy to identify the responsibility.
ii. The outsourcing companies provide hospitals with cutting edge information and technology. If they cease contract suddenly, hospitals lose vital items that are required for proper function.
iii. The contract documents are not easy to fill out, and are based on honesty, equality, and mutually trust.
Results of the in-depth interview with the CEOs of two hospitals:
1. Determination of which items can and can not be outsourced: The decision differs between public and private hospitals. In not-for-profit hospitals, the CEO stated that only the CEO, CFO, and the Director of the Finance can make the choice to outsource an item. The public hospital's CEO however, is more conservative, and stated that unless the government permits a deviation, it is better to comply with the declared laws and regulations.
2. Advantage of outsourcing of in two kinds of hospitals:
i. Saves the energy of management personnel: outsourcing contractors can help manage a large staff.
ii. Improves efficiency and employee morale: in some departments, such as the physical therapy, the working hours were extended from two shifts to three, and 
Medical items (C) (D)
the workers received 60 to 100 percent more salary after outsourcing.
iii. Labor regulation consideration: Taiwan implemented strict labor laws in 1998, requiring employers to pay more to the retirement beneficiary.
iv. Capital consideration: the rate of upgrade in medical instruments runs too high for hospitals to afford. Outsourcing has helped hospitals acquire new instruments without financial burden.
v. Improved services: outsourcing services are flexible in recruitment, and offer better training programs and wages, which result in better service to customers.
Advantage of outsourcing for public hospitals:
Outsourcing helps public hospitals to get more FTE without hiring workers themselves.
Disadvantage of outsourcing for public hospitals:
Due to regulations, the public hospitals have to use bids to select outsourcing companies. Although the necessity of some items is measured by quality, cost is always the key indicator of purchase. Also, when the contract is up (normally one to three years), hospitals are required to bid again, making it difficult for the outsourcing companies to consistently provide high quality service.
Discussion
Compared with Shinkman's [7] study, this study shows higher outsourcing percentage in information (48.6% vs. 29%). One of the reasons is that Taiwan's software industry is powerful and can provide strong support to hospitals. The other reason is that due to Taiwan's single payment system of National Health Insurance, software companies can almost uniformly copy software systems to contract hospitals with the quality and lower cost under today's open mainframe computer system.
The results of this research also showed that the outsourcing of common and medical waste is a very high percentage (94.6%). On the other hand, the outsourcing of nutrition, nursing, and pharmacy have a lower percentage (less than 3%). Hospitals, especially for public hospitals, can get benefits from outsourcing to revive the FTE and human resource limitation. These results are the same as the Robert, Quinn, Jennings, and Yang [4] [5] [6] 13] . However, the drawbacks of regulations have limited the public hospitals to operate the outsourcing contracts. This result is somewhat like the Boardman [15] .
Compare with the Moschuris's [29] study, this study showed the same in the main factors affecting outsourcing decision. However, this study have the lower scores in saving cost (SC) is unlike Moschuris's results.
According to results from Table 4 and the other results of this study, we suggest hospitals pay more attention to the service quality of non-medical, outsourced items. Hospitals must also maximize financial and human resources advantage by outsourcing services such as laundry facilities, gift stores, and information as often as possible. In general, hospitals have higher satisfaction scores in medical items than in non-medical items.
Although outsourcing should provide healthcare executives with a viable strategy for controlling costs, reduce administrative hassles, and maintaining quality patient care, hospitals should be wary of common myths that can cause them to make missteps in developing clinical service outsourcing arrangements [16] .
Limitations
This limitation of this study is that the practical value can be generalized only to the hospitals system similar with Taiwanese health care.
Conclusion
Hospitals, especially for public hospitals, can get benefits from outsourcing to revive the full-time-equivalent and human resource limitation. Other advantage such as save the energy of management personnel, improves efficiency and employee morale, and help hospitals acquire new instruments without financial burden.
